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DO Results s

Direct CP violation in B decays (M. Kreps)

CPV in B, System (D. Strom)

Lifetime and mixing (C. Liu)

Bs/b-Baryon decays (A. Warburton)

Rare decays of B/Bs mesons from Tevatron (D. Tsybychev)
Spectroscopy of hadrons with b quark (R. V. Kooten)

This talk will cover the hottest topic...
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Qutline

New Measurement of
AI-S frOm Br(BS_)DS(*)DS(*))
(13 fbﬂl to 2.8 fbﬂl)

Al in Bg Decays
Motivation
Tevatron & DO
Analysis Procedure
New Result



Al in B, Decays



1-sigma contours (A(logL) = 0.5)
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Theory Prediction

Al', =0.096 £ 0.039
(J. HEP. 0706, 072)
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CPV & Alin B, System |3
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Motivation & Theory



Br(B,.—D.,")D. ):
¢ theory based analysis:
CP even (5~30%)
& compatible error band
@ consistent with theory
¢ untagged: efficiency,
purity, acceptance
& simple measurement

(talks in next session)

~lavor Physics and CP Violation

1-sigma contours (A(logL) = 0.5)

Flavor-Specific

T (B2) HFAG

ol

DO Direct
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Al = 0.096 #0.039
(J..HEP..0706,.072)
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History of Br(B.— (*). () ) P

y

Belle (2006) — 1.86 fb-
at Y(5S) resonance
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History of Br(B.—D,’D (7 ) &

Belle (2006) — 1.86 fb-
at Y(5S) resonance

-0.1. ‘ 7 0 ‘ l0.1 ‘0.2
M, . (GeV/e™) vs AE (GeV)

Br(B; — D!"D{?) < 27.3%
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19

u\v L-13fb'
3 ‘e !

D@, L=1.3 {5’

& ’&

Entries |

Events/(30 MeV/c?)

aop.

098 1 1.02 1.04 1.06 N = 235i 55

Mass GeV/c®

J . [GeV/cz} my, [GeV/c?]

0 + M\ 0] +~N\—
Br(B! - D;D;)/Br(B° - D;D")
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Theory of Br & Al B

D D) ground states

DD,/ S wave CPeven
D.*D.” S,P,D wave | CP mixture
D.D.*(D,"D,) CP mixture

+ heavy quark (m,— «) (Phys. Lett. B
+ factorization (2m_.— m,) 316, 567 (1993))

DD (%) ‘ S wave ‘ CP even

DD = purely CP even!!!

In SM : (¢, =0)
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Tevatron & DO



p-pbar at Vs=1.96 TeV
excellent performance
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peak : 3.15 x 1032 cm~2sec?
> 85 % DAQ efficiency

~ 45 pbt/week

~ 8 fb-! designed by 2009
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DO Detector N

Calorimeter Muon system
- Uranium / Liquid Ar - drift tubes & scintillators
- excellent muon trigger
e - 1.8 T toroid
T o -Inl < 2.0
e “"’"“"i Tracking system
C:alori-r.‘neter " | - SMT, CFT
‘ o’ - new layer in 2006
- 2 T solenoid
-|n] < 3.0
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Analysis Procedure



Br(B,—~D (D () =

#* Sampling: D_op
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- Correlation between
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Br(B.—~D,D () i 3

¥ Sampling: D @y vs.

YV
N=28,680+288
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* Sampling: VS.

N=28,680+288

4 y7/ . . : 20 21 22 23
) m(¢,m) (GeV/c?)
trigger

#* Normalizing: to

N(B, =» D." uv) g(B, = D uv)

Br(B, > D’D{")-Br(D, = @uv)-Br(p - K*K")
Br(B, - D uv)
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Y :HYi; Yi

_ PDFy, (X))
PDI:sgI (Xi)

(x; rdiscriminating variable)

miximal S//S+B

D.u Sample

isolation(B,)

Cos(ehelicity)
pr(KKy)

m(B;)

XVtXZ(DS)
m(K;K;)

D.ou Sample
isolation(B,)
COS(Bheiicity)
Pr(K.K3)
m(Bs)

m(K3K,) - m(K;K,)

P(®2) - Pr(®1)

N = 45,229 + 453

DO Runll
Preliminary

2.0 22 2.3

2.1
m(¢,m) (GeV/c?)
N =41,161+ 340

DO Runl|
Preliminary

2.0 21 2.2 2.3
m($ ) (GeV/c?)

Pr{Ds.2) - Pr(Ds.) SIGNAL CLEAR-UP
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Correlation D-D

2-D Unbinned Loglikelihood Fit
D, (¢,1) vs. (KsK,)
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Peaking Background s

 Physics-suppressed

Process Remark Recipe Contrib.

B.—D DX two gluons required negligible

 Kinematics-suppressed: Matrix method

Process Remark Recipe Contrib.
B*°—D (D (KX low mass (D pu) m(D pu) > 4.3GeV  5x+2%
B.—D uve high mass (pu) 1.85GeV < m(pu) 0+3%

 ccbar(N_(D.pu)) contamination: f, (B.°—D uv) =10.3 £ 2.5 %

ccbar —-D M@uX  shortdecay length lifetime cut 2+1%

N (Dpu)  Br(cC - D,gu) &(cC — D,gp)
N(D.u)- f-(Dsu) Br(cC —D,u) &(cC — Dyp)
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45 50 _ 55
m(Dsq)zp.) (GeV/e

lavor

hysics and

Violation
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Sample Composition |

M, : total # of events for channel |
n, :total # of events in j region
f;; : fraction for channel i in region |

45 50 55 6.0
m(Dsq)zp.) (GeV/c?%)

pure signal events: N(B.,>~> D.) D.() = 27.5 £9.8
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Systematics s

Sources
Br(B.,°—D_. Ouv)
Br(Dy—@uv)
g(D.,D M) gD Ouv)
fitting procedure

N(D."'D.M): Matrix
cchar
f(B>—>D.,Ouv)
N(Dsu)

Total

~lavor Physics and CP Violation

Uncertainty

* uncertainty by ccbar
contamination Is small

May 05 2008
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Result & Conclusion



New Result =

D
0 thmm@ﬂy_
Br(B,"—D,"D,(")
= 0.042 £ 0.015 (stat) i0.017 syst)

Al /T, =0.088 £ 0.030 (stat) £0.036 (syst)

ALEPH (2000)  0.077 £0.034,,,:*0938  0.167 *0.070_, ;55007

WA (end of 2006) 0.046 £ 0.022 0.096 % 0.048
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« DO Is productive in CPV sector in B physics

Conclusion

« Br(B;—D. D) promising method for Al
« Theory applicable
« Br(B.—D.,")D.) & Al (2.8 fb)
« Br(B,—~D,"D.%)
= 0.042 £ 0.015 (stat) £0.017 (syst)
« AICP /[, =0.0.88 + 0.030 (stat) +0.036 (syst)

« Polarization study: pure even?
« Experimental correction to theory




Conclusion B

« DO Is productive in CPV sector in B physics

« Br(B,—D./" D) promising method for Al
« Theory applicable
« Br(B.—D.'D ) & Al (2.8 fb1)
« Br(B,—~D,D_")
= 0.042 £ 0.015 (stat) £0.017 (syst)
« AFCP /[, =0.0.88 +0.030 (stat) +0.036 (syst)

« Polarization study: pure even?
« Experimental correction to theory
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Backup




™
= y 3 !
Different muon property

JFJr — BSO—>DS(:)[JV* i, BSO _)DS(*) Ve
+ — BSO—)DS( )DS() 0 (*) (*) ]
. - BS>—-D.D (D, —@uv):

DO Runll Preliminary (2.8 fb™
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DO Runll Preliminary (2.8 fb-1)
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pT#m [GeV]

Normalized signal yield for
and model
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10 12 14 16 18 20
p (1) (GeV/e)

p.(1) (GeVre)

Eff. = py(Uyg) / p-(2B)

10 12 14 16 18 20
p (1) (GeV/c)
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Systematics e

Sources Uncertainty
Br(B,°—D,"pv)
Br(Ds—@uv)
£(D,")D,")/ &(Dpv)
fitting procedure

Dé Run Il Prelimina
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